INTRODUCTION {#sec1-1}
============

Lung transplantation is the only definitive form of therapy for end-stage lung diseases that cannot be managed despite optimal treatment. Worldwide, about 4000 lung transplants are performed annually.\[[@ref1]\] Chronic respiratory disorders are among the leading causes of morbidity and mortality in several developing countries including India.\[[@ref2]\] However, only a few centers perform lung transplantation in India.\[[@ref3][@ref4]\] At present, there is a lack of a fully functional lung transplantation program in any public sector hospital in India. This is likely due to the logistic hurdles, which have to be overcome for the establishment of a successful transplant program. The transplant procedure itself is technically challenging and requires special surgical training. The postoperative care of the transplant recipient and management of immunosuppressive therapy also requires considerable expertise. In addition, postoperative complications are more frequently encountered in developing countries with incipient lung transplant programs.\[[@ref5][@ref6]\] Further, the transplant surgery and posttransplant care are an expensive affair, another major consideration in resource-constrained settings. Herein, we describe the first lung transplantation performed in a public sector hospital in India and discuss the challenges faced during the process.

CASE REPORT {#sec1-2}
===========

A 33-year-old female with a diagnosis of chronic hypersensitivity pneumonitis presented with progressively increasing dyspnea \[[Figure 1](#F1){ref-type="fig"}\]. She had been treated with high-dose glucocorticoids and azathioprine in the past. Despite optimal medical management, she continued to remain symptomatic and was enlisted for lung transplantation after a detailed assessment \[[Table 1](#T1){ref-type="table"}\].

![(a) Preoperative chest radiograph showing bilateral extensive reticulonodular opacities obscuring cardiac borders. (b) Preoperative high-resolution computed tomography scan of the chest showing bilateral intra and interlobular septal thickening, patchy areas of consolidation, ground glass opacities, and presence of variable-sized cysts](LI-36-66-g001){#F1}

###### 

Details of recipient assessment performed at baseline

![](LI-36-66-g002)

The donor was a previously healthy, nonsmoking, blood group matched, 22-year-old brain dead male with a history of traumatic brain injury. He was mechanically ventilated on the assist-control mode of ventilation with an inspired oxygen fraction (FiO~2~) of 0.21. His chest radiograph and flexible bronchoscopy were unremarkable, and he was considered fit for lung donation.

During explantation of the donor lungs, secretions were noted in both the main bronchi and swabs were sent for bacterial culture. The recipient\'s thoracic cavity was accessed by clamshell incision (transverse thoracosternotomy), and both lungs were transplanted sequentially. Induction immunosuppression was initiated intraoperatively with intravenous basiliximab (20 mg infused over 30 min during lung implantation) and intravenous methylprednisolone (500 mg infused before perfusion of each lung). The surgery was completed in 10 h. The patient was shifted to an Intensive Care Unit for postoperative care. Immunosuppression was continued using intravenous methylprednisolone (125 mg every 6 h) and oral tacrolimus (0.1 mg/kg/day). Histopathological examination of the explanted recipient lung showed airway-centric fibrosis consistent with a diagnosis of chronic hypersensitivity pneumonitis.

She continued to require FiO~2~ of 0.4 for 24 h after the surgery, and the chest radiograph revealed the bilateral diffuse alveolar opacities \[[Figure 2a](#F2){ref-type="fig"}\]. Echocardiography showed a normal ejection fraction. Primary graft dysfunction, antibody-mediated rejection, and hospital-acquired infection were considered. The results of the direct crossmatch (performed with blood samples obtained from the donor and recipient preoperatively) were negative. The patient was started on intravenous colistin (5 million units infused every 12 h and 2.5 million units nebulized every 12 h) and intravenous vancomycin (500 mg every 6 hourly). She was extubated on the second postoperative day and was administered preemptive noninvasive ventilation (NIV).

![(a) Chest radiograph on the first postoperative day showing bilateral diffuse alveolar opacities. (b) Chest radiograph 12 days after transplantation showing partial clearing of the alveolar opacities. (c) Chest radiograph 14 days after transplantation showing reappearance of extensive bilateral alveolar opacities. Evidence of air collection within the subcutaneous soft tissue can also be noted at both sides of the chest](LI-36-66-g003){#F2}

The culture from bronchial swabs sent from the donor lungs intraoperatively, blood culture from the recipient, and bronchoalveolar lavage fluid from the recipient grew multidrug-resistant (MDR) *Klebsiella pneumoniae* sensitive to colistin. As the fever was persistent and the respiratory failure was not improving, intravenous tigecycline (initial dose of 100 mg followed by 50 mg every 12 h) was added, and vancomycin was stopped. Tacrolimus and basiliximab (second dose) were withheld, and immunosuppression was maintained with oral prednisolone (40 mg/day). Blood culture grew MDR *K. pneumoniae* despite 7 days of appropriate antibiotics. She also developed bilateral empyema due to MDR *K. pneumoniae*. Intravenous fosfomycin (8 g every 8 h) was added, and intrapleural irrigation was performed with colistin (0.5 million units in each pleural cavity every 12 h) that resulted in partial clearing of the lung opacities \[[Figure 2b](#F2){ref-type="fig"}\]. She was weaned off NIV and was administered oxygen using high-flow nasal cannula and subsequently through nasal prongs (2 L/min).

On the 12^th^ postoperative day, the patient developed acute onset hypotension with drainage of fresh blood in both the chest drains. During surgical re-exploration, the anterior wall of the right ventricle was found to be punctured by one of the sternal wires (which had cut through the bone) and was repaired successfully. However, postoperatively, the patient continued to deteriorate with increasing alveolar opacities and evidence of subcutaneous air collection on chest radiograph \[[Figure 2c](#F2){ref-type="fig"}\]. She succumbed to refractory septic shock secondary to hospital-acquired pneumonia, 14 days after the initial surgery. Biopsy of the transplanted lung obtained during the surgical re-exploration did not show any evidence of graft rejection.

DISCUSSION {#sec1-3}
==========

The index case highlights the challenges faced during lung transplantation in the early postoperative period. Although the surgery was technically successful, the patient succumbed to overwhelming infection, possibly acquired from the donor.

The common causes of hypoxemia with bilateral alveolar opacities in the immediate postoperative period include primary graft dysfunction, hyperacute/acute antibody-mediated rejection, hospital-acquired pneumonia, and pulmonary edema.\[[@ref7]\] Worldwide, primary graft dysfunction is the most common cause of death in the early postoperative period ( first 30 days following transplantation), and infections are the leading cause of death thereafter in the 1^st^ year after transplantation.\[[@ref1]\] However, in developing countries, the infection may play a more important role in the early postoperative period, as highlighted in the index case.

Donor colonization with bacteria is a common phenomenon. In fact, up to 90% of donor lungs utilized in lung transplantation have positive cultures from the lung.\[[@ref8][@ref9]\] Classically, the presence of purulent secretions on bronchoscopy and/or positive gram stain reports on tracheal secretions in donor are considered to be contraindications for lung donation.\[[@ref10][@ref11]\] However, more recently, donors are considered acceptable despite the presence of these factors if they have a good, stable, or improving lung function.\[[@ref12][@ref13]\] Since our donor did not have any purulent secretions during the initial bronchoscopy, we did not obtain samples for cultures. However, bronchial swabs obtained from the donor intraoperatively showed MDR *K. pneumoniae*, and the same organism was subsequently isolated from the blood, BAL fluid, and pleural fluid of the recipient. It is likely that the recipient acquired the infection from the donor lung. Although transmission of microorganisms from the donor is an uncommon event (\<10%),\[[@ref8][@ref9][@ref12][@ref14]\] recipients of lungs from donors with bacterial colonization have been shown to have relatively poor outcomes.\[[@ref11]\] Hence, it may be prudent to avoid harvesting lungs from a donor with positive microbial isolates from tracheobronchial secretions.

During the initial 48--72 h of the postoperative period, differentiating hospital-acquired infection from hyperacute or acute antibody-mediated rejection could be difficult as both these conditions present with rapid onset of hypoxemic respiratory failure with bilateral alveolar opacities as noted in the index case. Knowledge of donor-specific antibodies (DSA) or panel reactive antibodies (PRA) in the recipient could have been useful in this setting. PRA testing detects preformed antibodies in the host which react against the human leukocyte antigens obtained from pooled samples of blood donors. It is an index of the proportion of the general population to which the recipient is immunologically reactive. A pretransplant PRA level above 25% has been shown to be a predictor of death after lung transplantation.\[[@ref15]\] We could not perform the test for DSA or PRA in the index case due to lack of availability. However, results of the direct crossmatch (performed after the surgery with samples obtained preoperatively) were negative.

Our patient showed partial improvement with broad-spectrum antibiotics. However, after she underwent surgical re-exploration for the unfortunate surgical complication (cardiac injury by migrated sternal wire), shock worsened further leading to her ultimate demise. Injury to heart or great vessels by migration of sternal wire suture is an uncommon but known complication of thoracic surgery.\[[@ref16][@ref17]\] This complication has been reported to occur up to 28 years after thoracic surgery and is thought to be related to wire migration due to respiratory movements of the thorax.\[[@ref17]\]

Finally, we came across only two reports in the published literature from India detailing the outcome of five patients who underwent lung transplantation (single lung transplantation (*n* = 2), heart-lung transplantation (*n* = 3), and no reports of double lung transplantation were available).\[[@ref3][@ref4]\] There is an urgent need to initiate a lung transplant registry where all the lung transplant cases and their outcomes should be maintained so as to identify problems unique to our geographic locale.

CONCLUSION {#sec1-4}
==========

In addition to early surgical complications, hospital-acquired infection in the immediate postoperative period, especially with MDR organisms could be an important cause of poor outcome of lung transplantation in a developing country. Strict adherence to infection control measures, adequate screening of donors with bronchoscopy and endotracheal cultures (wherever feasible), and a well-balanced immunosuppression protocol may help to prevent this disastrous complication.
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